all of 
with 


“pres: 
rectly 
creen, 
sting, 
niero 
108aic 
, and 
gtum 
y Un- 
od is 
and 


iim, 


So 


1 Notes 
“Tas 

















= for example 
.: = ooo ED eancer 
case study 


The high-pressure mercury arc of the Scopicon is the 






brightest light source ever employed for microprojection. 








ke The focal spot employed is roughly 1 mm. square: its pin- SMALL-GROUP 

Sie Ss STUDY IN A NORMALLY LIT ROOM 

mS point character permits flickerless projection of crisply de- image is cast in a dark-chamber table height 

: oY fs ; screen: each observer has a separate light. ver 
ae tailed images up to ten feet across even under oil-immersed excluding viewing hood. 








microscope objectives. The white color exhibits the various 


een SCOPICON, Ine. 
a biological stains to splendid advantage May we send you 215 East 149 Street and | 
New York 51, N.Y. and 


the brochure describing this versatile new instrument? 









he 


MASS DEMONSTRATIONS IN THE AUDITORIUM gst 


The projectionist can follow a specimen through a progressive series of 


| pacl 
sis ever-closer localizations, from its gross aspect to its ultimate microscopic 
demonstration under oil-immersed objectives, anal 
clin: 


men 


Mos 
of t 


“y. 


1 $I 
It is 


By C 
with 


Tita) my Co 


photomicrography 








e 
& 





r 


"THIs is the first textbook to approach endocrinology on 
truly biologic level. The author has removed the subject from its purely 
linical niche and made of it almost a basic science, to be studied—and 
nderstood—in its anatomical, physiological, embryological and clinical 
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OM 


“ very aspect of endocrinology is explored and explained. After a histori- 
al background the discussion moves on to experimental and clinical 
methods used in gathering data; the interrelations of glandular function; 
and the evolution and embryology of all types of regulation in both plants 


and animals—auxins, organizers, neural regulators and endocrines. 


ee 


he chapters on the individual glands (thyroid, parathyroids, pancreas, 
sastrointestinal principles, adrenals, testis, ovary, pituitary) are literally 
packed with details of gross, microscopic, developmental and comparative 
anatomy; physiology (often including biochemistry); dysfunctions; 
clinical manifestations; methods of treatment; results of animal experi- 


mentation; etc. 





Most of the 349 illustrations were drawn especially for this book, and all 
of them are beautifully reproduced. The book is so clearly written that it 
is sure of wide popularity as a college text for advanced biology majors. 
It is also detailed enough for use in graduate courses. 


By C. DONNELL TURNER, Ph.D., Associate Professor of Zoology, Northwestern University. 604 pages 
with 349 illustrations on 164 figures. $6.75. 
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Ecological Applications of Lansing’s Physiological 


Work on Longevity in Rotatoria 


W. T. Edmondson 


The Biological Laboratories, Harvard University 





—— 


T IS BECOMING REALIZED WITH increasing 

force that studies of productivity must deal not 

alone with the size of populations at various times, 
but also with the rates at which they increase and de- 
cline as an expression of the shifting balance between 
reproduction and death (4, 7). One of the basic 
needs in such studies is information about the factors 
which in nature are responsible for shifting this bal- 
ance. Moreover, the observed distribution of organ- 
isms in lakes of various types is in part a problem of 
the survival of populations as determined by these 
factors. Attention is here directed to work by Lan- 
sing on problems of aging in rotifers because some of 
the data ean be used ‘in interpreting observations on 
natural populations. <A study of extensive data on 
the factors correlated with the distribution of sessile 
rotifers in natural waters has been published (6), 
and a similar set of data on free-swimming species 
collected by Mr. F. J. Myers in Pennsylvania is 
under study by the present author for future pub- 
lication. Some of the latter data are presented below 
in preliminary form. Carlin (3) has published data 
on seasonal cycles of many species and fluctuations 
in chemical and physical factors for 6 successive 
years in several locations in Sweden. The usefulness 
of life table techniques in discussing natural mortal- 
ity has been demonstrated recently by Deevey (5). 
In the following pages an attempt is made to show 
where these diverse sets of data fit together and what 
problems are in greatest need of investigation. 


Lansing worked variously with Euchlanis incisa 
Carlin (=triquetra Hudson and Gosse), Rotaria rota- 
toria (Pallas) (= Rotifer vulgaris Schrank), Philo- 
dina citrina Ehrenberg, and Proales sp. The results 
which are applicable to ecological data are summa- 
rized first, and data on the natural occurrence of the 
species discussed subsequently. One of the general 
phenomena of aging in plants and animals is the grad- 
ual accumulation of calcium. Lansing (11) has con- 
firmed this for a number of organisms, including 
Euchlanis incisa. 

The effect of varying the culture medium on lon- 
gevity was studied (12): 

Hydrogen ion. Increasing the pH above 7.0 with- 
out changing the salt concentration of the medium in- 
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creased the length of the period of senility (Huchlanis 
incisa) somewhat without making a large change in 
mean life span, since only a few individuals survived 
beyond the period of fecundity. There was, however, 
a very large and significant increase in fecundity as 
the pH was increased from 6.0 to 9.6. This seems 
correlated with the distribution of the species in na- 
ture, described below. 

Total salt concentration. The total concentration 
of salts in the standard culture medium was 0.04% 
(400 mg/liter). Survival and fecundity of Rotaria 
rotatoria and Proales sp. were studied in this and in 
the same medium diluted to 0.02%, both buffered at 
pH 9.4. Concentrations above 0.04% were markedly 
inhibitory to reproduction and survival of both spe- 
cies. The survival of Proales was slightly lower in 
0.02%, but the rate of reproduction was much higher. 
Survival of Rotaria was considerably longer in 0.02%, 
while the rate of reproduction was about the same in 
both media. 

Salt balance. Salt solutions (0.04%) were pre- 
pared with high, intermediate, and low calcium con- 
centrations (about 97, 65, and 32 mg/liter) and cor- 
respondingly low, intermediate, and high potassium 
concentrations. Survival was significantly longer in 
low calcium than in the other two, where it was about 
equal. The rate of egg production was about the same 
in all three, but the total number of offspring per 
female must have been more in the low calcium. Par- 
allel experiments holding potassium constant were 
not performed. 

As a further test of the effect of calcium, the eal- 
cium was removed by treating with sodium citrate. 
The effects were spectacular. Immersion in citrate 
for a few minutes every day or so increased the mean 
life span of Proales sp. from 5.8 days in the control 
to 8.3 days. 

Lansing’s work on Philodina citrina and Euchianis 
incisa (13) is in agreement with earlier work by others 
in showing that the mean life span is shorter for off- 
spring born later in the mother’s life than those born 
earlier. Hence, orthoclones of various ages were es- 
tablished and the mean life span determined. For 
example, eggs laid on the 8th day of a mother’s life 
are reared, the eggs laid by these offspring on their 
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Sth day of life are reared, ete. This is an 8-day or- 
thocione, and the successive generations are designated 
as 8F',, 8F,, 8F5, ete. Two significant facts emerged: 

(1) The mean life span of animals of older ortho- 
clones became shorter each generation until it reached 
zero or until no eggs were laid and the line died out. 

(2) The older the orthoclone, the shorter is the 
number of generations until extinction. The effect is 
reversible, as shown by establishing young orthoclones 
trom old, nearly played-out lines. In such eases, the 
parental life span is quickly regained or exceeded. 
The oldest orthoclone which might maintain its life 
span is called the isoclone. In practice, the ortho- 
clones as seen in the laboratory have either decreasing 
life spans (geriaclones) or inereasing life spans 





The calcium accumulation may be merely symptomatic 
of the progressive change in some system which re. 
sults in the binding of calcium in the tissues (14), 
Any explanation must account for the cumulative 
and reversible features as well as the apparent trans. 
mission through the egg cytoplasm, and the effective. 
ness of calcium in the culture medium. 

G. Evelyn Hutchinson has suggested (in litt.) that 
some of the well-known cyclomorphotie phenomen, 
observed in rotifers may be correlated with aging 
phenomena. Thus, the changing proportions of long- 
spined and short-spined or spineless animals during 
the season or between mictic generations are possibly 
the result of a change of the age of the theoretieca] 
isoclone brought about by changing temperature and 


(pediaclones) from one generation to the next. All chemical or biological conditions. Behrens (1) sug- 
of these lines are, of course, parthenogenetic. gested that the length of spines in natural popula- 
TABLE 1 


NUMBER OF OCCURRENCES OF SELECTED SPECIES OF Rotatoria In A SERIES OF LAKES OF VARIOUS PH 





pH class 3.8-4.5 4.6-5.3 


5.4-6.1 


6.2-6.9 7.0—-7.7 7.8-8.1 8.2-8.9 





Species : 

Asplanchnopus , 

dahigreni 1 
Lindia annecta 1 1 
Floscularis 

pedunculata* 1 2 
Pseudoecistes 

rotifer* 1 1 
Proales 

fallaciosa 1 a 
Proales sordida 1 5 
Keratetla 

cochlearis 
Sinantherina 

socialis* 
Brachionus 

quadridentatus 
Brachionus 

angularis 
Asplanchnopus 

multiceps 


o 
a 


iS) 
te ob 

wo 

i) 





* Sessile species from the data of Edmondson (6); others are from unpublished data on Pennsylvania lakes. 


+ pH 7.0 and 7.1. 
t Very few specimens, small colonies. 


In Philodina citrina, which has a life span of about 
a month, 6-day and older orthoclones eventually die 
out, the 6-day line lasting for 17 generations and the 
16- and 17-day lines lasting for only 3 generations 
under the particular experimental conditions. It is 
doubiless significant that the age at which the cumu- 
lative effect begins to appear is that at which growth 
stops (15). It is known that at cessation of growth 
calcium concentration in the tissues begins to increase. 
Possibly eggs are laid with an increasingly greater ac- 
cumulation of calcium as the mother ages, so that the 
younger eggs are off to a better start. Other mecha- 
nisms are, of course, possible and perhaps more likely. 
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tions of Keratella quadrata is to some extent corre- 
lated with the calcium content of the water. In some 
investigated cases, food has seemed to be the chief 
factor governing cyclomorphosis. It is desirable to 
have a laboratory analysis made with this possibility 
in mind. The isoclone technique should be very useful 
here, and much of the conflict may be resolved by con- 
trolling factors now known to be important in aging. 
It is not yet known if turbulence affects rotifers in 
the way shown for Daphnia by Brooks (2), but the 
greater difficulty in culturing planktonic species, rela- 
tive to littoral species, suggests dependence on some 
such obscure physical factor. 
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The occurrence of particular rotifer species in lakes 
is in many cases strikingly correlated with chemical 
features of the water. The nature of the correlation 
ean be expressed conveniently in two ways—the fre- 
quency of occurrence in various classes of lakes can 
be tabulated to show the range and apparent optimum 
(Table 1), or the median concentrations of various 
substances can be determined and the number of oc- 
currences above and below the median tabulated to 











ns- 
Ve. 


ing 
ne. expose any tendency to oecur in particularly coneen- 
ino trated or dilute waters (6, Tables 2-6). The logarith- 
bly wie nature of the pH scale introduces a certain com- 
eal plexity into such comparisons. | 

nd Harring and Myers (8) state without presenting 
7" data that hydrogen ion is the effective factor in limit- 


" ing distribution and others (e.g. calcium carbonate) 
are not involved. This conclusion is based largely on 
the very sharp division which can be made between 
the acid and the alkaline fauna; many species have 
pH 7.0 as the upper or lower limit of their range of 
distribution and are accordingly referred to as acid 
- or alkaline water species (Table 1). There are trans- 
cursional species which occur in both acid and alka- 
line waters, but many of these tend to extend further 
into the acid than into the alkaline range. More 
recent work by the writer and others generally sub- 
stantiates these facts, but suggests that distribution 
is limited by factors other than hydrogen ion (6 and 
unpublished; 77). In lakes, there is a high correla- 
‘ion between pH, calcium, and bicarbonate (9, 10), 
which makes the resolution of separate effects diffi- 
cult in field data. Also, the generally lower produc- 
tivity of acid waters limits the size of the animal pop- 
ulations for reasons other than chemical tolerance. 

Fortunately, some of Lansing’s laboratory data, 
including the apparently general effect of calcium, 
can be related to existing data on natural populations. 
The effect of calcium on mortality may well explain 
why the fauna of soft waters is so much richer in 
species than that of hard waters. For instance, Myers 
(16) reported that the fauna of Mt. Desert Island 
included 93 species limited to acid water, 39 to alka- 
line water, and 145 transcursional species which oc- 
curred in both. There were 13 species which oceurred 
in salt water. Most of the waters investigated were 
acid. It is very desirable to have more experimental 
information based on culture media in the range of 
salt concentration of natural waters using species of 
varied characteristics. Little ean be said about Philo- 
dina or Rotaria, since almost nothing is known of 
bdelloid ecology. The author’s impression is that, in 
nature, Rotaria rotatoria inhabits softer waters than 
any of the species of Proales that Lansing is likely 
'o have had, and this agrees well with the laboratory 
findings, although more data are needed. 


SCIENCE, August 6, 1948, Vol. 108 


The direct effects of calcium on individual longevity 
are not the only ones which may be expected to affect 
the survival of a species in a lake, since all eggs are 
not equivalent. Those laid by older parents will be 
less effective in a survival sense than earlier eggs. A 
slight change in calcium concentration may be ex- 
pected to have an effect on survival of the species out 
of proportion to its immediate effect on the individ- 
uals simply by shifting the age of the isoclone, which 
in turn will affect an increasing number of individuals 
in subsequent generations. Thus, a given rate of egg 
laying may be more or less effective in survival. This 
effect is probably amenable to a fairly simple math- 
ematical analysis which would enable one to evaluate 
quantitatively the shift in terms of effective survival. 

The most complete data on natural occurrence are 
those which concern Euchlanis incisa. In agreement 


TABLE 2 


OCCURRENCE OF Euchlanis incisa IN A SERIES OF LAKES 
IN PENNSYLVANIA* 


Temperature 





No. of lakes 








Maximum at maximum 
Without With abundance ahuadancs 
c"< 
pH range 

3.8—4.5 1 0 

4.6-5.3 6 0 a - 
5.4-6.1 + 1 2 24 
6.2-6.9 4 3 2 23 
7.0-—7.7 3 2 3 21 
7.8-8.1 3 2 4 22 
Calcium 

range 

(mg/liter) 

1- 2 2 1 24 

3- 4 1 2 2 23 

5-— 6 0 0 it ‘ss 

7-8 1 1 2 18 

9-10 0 1 + 22 
11-12 0 1 3 21 
35-36 1 0 





* Most of the lakes were sampled three times in one sum- 
mer. Abundance in each collection was rated on a quali- 
tative scale from 1 to 5. 


with laboratory data, this species oceurs in small num- 
bers down to pH 6.0 in nature, but it is widespread 
and becomes abundant only in alkaline ponds (Table 
2). It is thus classed as a transeursional species. The 
species occurred all through the range observed in the 
lakes sampled, except that it was not found in the one 
lake with an unusually high calcium concentration 
(35.8 mg/liter). This lake contained considerably 
fewer species than the softer ones. The largest pop- 
ulations were formed at concentrations of 11.7 and 
8.8 mg/liter, at the upper end of the range of occur- 
rence. These lakes may be compared with 358 in 
Wisconsin, investigated by Juday, Birge, and Meloche 
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(10), where the range was 0.13-18.8 mg/liter. On 
the basis of calcium alone, Euchlanis incisa would be 
able to form large populations in about 60% of these 
lakes. It would be interesting to know the character- 
isties of fecundity and mortality of this species in eul- 
ture in response to variations in calcium. It is de- 
sirable to know if “alkaline” species have a higher 
optimai calcium concentration than others, or whether 
they are responding chiefly to pH within the limits 
of calcium found in nature. Data are needed on fe- 
cundity and survival at various concentrations of hy- 
drogen and other ions. 

Other natural phenomena may now be examined 
from the present viewpoint. It is highly desirable to 
find out whether periodic changes of any sort that 
happen in natural environments have the same effect 
as treatment with citrate. In small, moderately min- 
eralized ponds there may be very great diurnal fluctu- 
ations in chemistry which at one time would have been 
thought of as deleterious, but which may actually turn 
out to make the maintenance of certain species pos- 
sible. Such effects should be sought. 

More information on the effect of temperature is 
badly needed, for it seems to govern the general sea- 
sonal cycles of many species. Carlin’s very extensive 
data include measurements of a number of chemical 
and physieal factors as well as counts of many or- 
ganisms that may serve as food for some rotifers. 
That chemical factors modify the effect of tempera- 
ture is to be expected and may account for the differ- 
ent seasonal occurrences of species in different kinds 
of lakes (7, 18). Indeed, there is reason to believe 
that interaction of temperature and salinity affects the 
distribution of several species which tolerate wide 
variation in salinity from fresh water to coastal salt 
water. Notholca acuminata, for example, is found in 
fresh water only in the late winter and early spring, 
when the water is cold, but it oceurs all summer in 
coastal bays and ponds, where the water becomes quite 
warm. Data are fragmentary, and this species should 
certainly be investigated in the laboratory. It may 
be expected that survival at high temperatures will 
be enhanced by increasing the salt content of the 
medium. 

In summary, it may be said that the problems of 
the distribution of species and the productivity of 
populations can profitably be thought of as problems 
of survival and fecundity, and this throws attention 





onto the physiological effects of environmental y,). 
iables on the rates of reproduction, growth, and death, 

The physiological mechanisms involved in the ob. 
served limitations can be determined only by Properly 
conducted laboratory experiments, but such a labors. 
tory study must be preceded by extensive studies of 
natural populations, such as those cited above, jy 
order to find out which species are quantitatively jn. 
portant and which are most sensitive to environment] 
variations; these will be the most profitable to study. 
Little information of interest to ecologists will be a 
vealed by studies of species which are rare in natura] 
habitats or which are not limited to a more or lex 
restricted part of the range of variation found jy 
natural waters. 

The rotifers are exceptionally useful for many 
kinds of physiological work, and it is likely that they 
will be used increasingly. The writer would like to 
take this opportunity to urge anyone who is conten. 
plating a physiological study of rotifers or any other 
small aquatic organisms to use the above considera- 
tions in choosing his material. A little care in select- 
ing the organisms will make the results doubly effec- 
tive; it will furnish data of value to ecologists, and, 
further, the investigator himself will benefit by a sug- 
gestive background of observations of the behavior 
of the species in nature. 
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Obituary 





Reid Hunt 
1870-1948 


Reid Hunt, emeritus professor of pharmacology at 
the Harvard Medical School, died on March 7, 1948, 
efter a long illness. 

Dr. Hunt was born in Martinsville, Ohio, and re- 
eived his early education there and at Wilmington 
College and Ohio University. He received his bacca- 
laureate at Johns Hopkins, where he served as stu- 
jent assistant to Newell Martin. From his training 
with Martin he aequired a broad biological outlook on 
the problems of the physiological sciences which 
strongly influenced all his later work. After a year 
in Europe under Binz and Nussbaum he returned to 
Hopkins and received his doctorate in 1896, simulta- 
neously acquiring his M.D. from the University of 
Maryland Medical School. From 1896 to 1898 he 
served at Columbia University Medical School as tutor 
in vhysiology. The next two years were spent in 
Bigypt, studying the embryology of Polipterus. This 
work took him to the Upper Nile, where Kitchener 
was operating; indeed, he met Major Marchand at 
Fashoda. This incident is characteristic, since Dr. 
Hunt’s acquaintance with important personages out- 
side the field of science was phenomenal, despite his 
shyness and reticence. 

Qn his return from Egypt he began his work in 
pharmacology on joining the department at Hopkins 
under Abel. His first work was concerned with ad- 
renal gland extracts and with the pharmacology of 
epinephrine. His next paper, on the toxicity of 
methyl aleohol, is a elassie and proved to be of great 
importance during the Prohibition Period, as did his 
Studies in experimental alcoholism, published in 1907. 

'n 1902 he went to Frankfurt to study with Ehrlich 
ind remained there for two years. It was here that 
his interest in the detoxifying action of various agents 
was awakened and his interest in the fundamental 
problem of pharmacology—the relation of chemical 
constitution to physiologic action—firmly fixed. His 
preoccupation with these two problems continued 
throughout his life and found expression in his work 
on the cholines, begun not long after his return from 
Europe in 1904 to assume the post of chief of the 
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Pharmacological Division of the Hygienic Laboratory, 
U. S. Public Health Service. In the course of this 
work he discovered the amazing activity of acetyl 
choline, and his studies made possible the rapid identi- 
fication of this substance as the active principle of 
Loewi’s “Vagusstoff”’; thus, his work enabled the 
humoral theory of nerve impulse transmission to 
secure a firm chemical background almost as soon as 
it was enunciated. From 1907 to 1909 he studied the 
relation of the iodine content of the thyroid gland and 
its preparations to their physiological activity and 
demonstrated that the activity was proportional to the 
iodine content. In the course of these studies he was 
able to demonstrate for the first time the presence of 
the thyroid hormone in human blood. 

In 1913 he left the Hygienic Laboratory to assume 
the chair of pharmacology at the Harvard Medical 
School. Here he completed his work on the cholines 
and contributed a further study of quaternary am- 
monium compounds. 

His many general activities included chairmanship 
of the Council on Pharmacy and Chemistry of the 
American Medical Association, the presidency of the 
Pharmacopeial Convention, and the chairmanship of 
the Northeastern Section of the American Chemical 
Society. He was the first secretary and the third 
president of the American Society for Pharmacology 
and Experimental Therapeutics and also chairman of 
the section on Pharmacology and Therapeutics of the 
American Medical Association. Until his retirement 
in 1935 he was consultant for the Chemical Warfare 
Service, U. S. Army, the Massachusetts State Board 
of Health, and the Hygienic Laboratory. He was also 
a member of the drug standardization Committee of 
the League of Nations. His membership in scientific 
bodies was extensive. 

In his personal contacts he possessed great charm 
and was at his best in conversation with small groups. 
He brought to the physiological sciences a broad back- 
ground of biology and chemistry and an encyclopedic 
knowledge of the literature. His memory will t2 a 
stimulating one for American pharmacology. 


G. Puiuie GRABFIELD 


Milton, Massachusetts 





The Library of Congress 


The Library of Congress, with colleetions totaling 
some 29,000,000 volumes, manuscripts, maps, and other 
items, is the principal library of the U. 8. Govern- 
ment, the largest library in the United States, and 
perhaps the largest library in the world. It offers 
more services, on a more democratic basis of use, 
than any comparable institution. 

Founded by Act of Congress in 1800, the Library 
was housed in the U. §. Capitol until 1897. Its eol- 
lection was destroyed in 1814, when the Capitol was 
burned during the British invasion of Washington, 
but was reconstituted in the following year when Con- 
gress purchased the private library of Thomas Jeffer- 
son, whieh beeame the nucleus around which the 
present collections of the Library of Congress were 
formed. The present main building of the Library 
was completed in 1897 and the annex in 1938. The 
two buildings together contain 1,563,189 square feet 
of floor space (35.88 acres) and 414 miles of steel 
shelving. There are 20 different reading rooms, in 
addition to 225 individual study rooms and 209 spe- 
cial study tables reserved for research workers. 

The Library is organized into approximately 40 
divisions and offices, which function within 6 depart- 
ments. These are the Reference Department, Law 
Library, Legislative Reference Service, Processing and 
Administrative Departments, and the Copyright Office. 
The reading room facilities are open to any person 
over 16 years of age, and the Library extends many 
of its services to individuals and institutions outside 
Washington through reference correspondence, inter- 
library loans, photo- and phonoduplication services, 
the sale of printed catalog cards and publications. 
Regular public coneerts in its Coolidge Auditorium 
and Whittall Pavilion, as well as radio broadcasts 
and extension concerts in other cities which the Li- 
brary’s musie foundations help to finance, have made 
the Library the largest producer of chamber music 
in the world today. The Division for the Blind, under 
a special Act of Congress, provides books in braille 
and moon, as well as talking books and the special 
machines for their use, to blind persons throughout 
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the United States through 27 regional libraries » 
the State commissions for the blind. 

Since 1870 the Library has been the sole deposit 
for books copyrighted in this country, and its 
lections in American history and polities, bibliograp) 
and library science, publications of learned societis 
public documents, American and foreign newspaper 
and maps and atlases are unequaled. Its collectiy 
of books on aeronautics is the largest in the worl 
and its collections in technology and the sciences ; 
outstanding. It possesses the largest collection , 
Chinese books outside of China and Japan and th 
largest collection of Russian books outside the Sovig 
Union. 

The Manuscripts Division is the principal repos 
tory of nonarchival source material relating 
American history, including, among other collection 
the papers of most of the Presidents from Geo 
Washington to Calvin Coolidge. The Library is th 
custodian of the originals of the Declaration of h 
dependence, the Articles of Confederation, and t 
Constitution of the United States. 

A principal service rendered by the Library com 
sists in making the results of its cataloguing, classii 
cation, and subject indexing of books available | 
other libraries through the medium of its print 
eatalog cards. A stock of 190,000,000 printed cari 
for some 2,000,000 titles is maintained by the (Ca 
Division, from which about 8,250 libraries, firms, a 
individuals are now purchasing copies at an anni 
revenue to the Government of about $634,000. Copy 
right fees collected on 230,215 registrations made 
fiseal 1947 totaled $442,626, which the Library ai 
turned over to the Treasury of the United States. 1h 
Library of. Congress Trust Fund Board, establisle 
in 1925, administers gifts in the nature of endowmen 
which now total $2,150,000 and the income from whit 
since its establishment has been about $1,400,\l! 
Since 1925 the Library has also received about $2, 
000 in other gifts for immediate disbursement. 

The National Union Catalog of books in Amerittl 
libraries, which is maintained as a division of th 
Library, contains over 14,000,000 cards for import! 
holdings of over 700 American libraries and is @ 
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tensively used for bibliographic research and inter- 
library loan work. At present, a Science and Tech- 
nology Project, established in June 1947, is conducting 
research in bibliographie and allied problems on behalf 
of the Navy Department. Among its activities are 
the bringing together in one place of the many thou- 
sands of technical and scientific reports which are 
resulting from the Government’s $600,000,000 research 
and development program, and the indexing and ab- 
stracting of these reports for the use of naval con- 
tractors. 

The Librarian of Congress is Luther H. Evans. 

Those who plan to attend the Centennial Celebra- 
tion will find much to interest them in both the library 
and its beautiful annex. 


Symposium on the Interaction of 
Matter and Radiation 


This symposium, to be held at 10: 00 A.M. on Sep- 
tember 15, will deal with the two divisions of ele- 
mentary particle physics in which the greatest ad- 
vances have been made in the last two years: (1) how 
an electron interacts with the electric and magnetic 
forces Which surround it and (2) what the physical 
properties of the mesons, newest among the elemen- 
tary particles, are. 

Both are steps toward a solution of the central un- 
solved problem of elementary particle physics, the 
interrelations between 5 elementary particles (elee- 
trons, protons, neutrons, heavy mesons—mass 300, 
and light mesons—mass 200) and the 4 modes of 
transmission of energy between elementary particles 
(electromagnetic radiation, specific nuclear forces, 
neutrinos, and gravitational forces). 

In contrast to the nuclear chain reaction of uranium, 
an application of the science of the rearrangement of 
nuclear particles, elementary particle physics is con- 
cerned with the transformations which produce one of 
these particles from another and with the forces be- 
tween these particles. 

The first paper on the program, “New Properties 
of the Electron,” is by Willis Lamb, professor of 
physies at Columbia University. Dr. Lamb is a theo- 
retical physicist whose wartime theoretic and experi- 
mental researches in the field of high-frequency radar 
devices gave him inspiration at the end of the war to 
apply microwave techniques to measurement of finer 
details of the energy levels of the hydrogen atom, not 
easily determined by other methods. 

Dr. Lamb and others obtained remarkable results 
with this new technique of atomic exploration. The 
hydrogen atom is particularly suitable for study be- 
cause its energy levels are determined by the inter- 
action between only two particles, the proton and the 
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electron. But between these particles there acts not 
only an electrical attraction due to their equal and 
opposite electric charges but also magnetic forces due 
to the intrinsic magnetic moment associated with each 
particle. 

The experiments to be reviewed by Dr. Lamb show 
that the intrinsic magnetic moment of the electron 
differs by a fraction of a per cent from the value 
which would be expected if this particle obeyed earlier 
simple theory. 

The deviation is associated with an interaction be- 
tween an electron and the electromagnetic field pro- 
duced by that electron itself. In addition, Dr. Lamb 
has found that an effect of the same kind alters the 
position of all those energy levels of the hydrogen 
atom which describe orbits where the electron comes 
close to the nucleus. Although the newly observed 
change in energy levels might be supposed to be evi- 
dence for a new kind of interaction between the elee- 
tron and the nucleus, Dr. Lamb shows that the source 
of the effect is again the interaction of the electron 
with its own electromagnetic field—an interaction 
which is particularly strong when this particle experi- 
ences high acceleration, as it does when near a nucleus. 

Cesare M. G. Lattes, 24-year-old Brazilian scientist 
who already has remarkable discoveries to his credit 
from a previous two-year stay at Bristol, England, is, 
together with Eugene Gardner, of the University of 
California Radiation Laboratory, responsible for the 
striking discovery, early in 1948, that mesons are pro- 
duced by the Berkeley cyclotron. 

Jointly with Dr. Powell and Dr. Oechialini at the 
University of Bristol, Dr. Lattes discovered in the 
cosmic radiation at mountain elevations a new kind 
of meson additional to the normal meson which con- 
stitutes three-fourths of the natural cosmic radiation 
at sea level. The normal particle has a mass ap- 
proximately 200 times as great as the electron’s mass 
(or about 1/9 the mass of the proton or hydrogen 
nucleus). In contrast, the new meson found by the 
Bristol workers weighs approximately 300 times as 
much as the electron. 
also observed that this, particle often undergoes a type 
of spontaneous disintegration into the normal light- 
weight meson, with the simultaneous emission of some 
kind of neutral radiation not yet identified. 

Dr. Lattes’ paper, “Observations on Slow Mesons,” 
in addition to summarizing these observations, will re- 
view the results of recent experiments at Berkeley on 
the properties of .he slow mesons of both light and 
heavy varieties produced by the cyclotron there. 

John A. Wheeler, professor of physics at Princeton 
University, and author with Niels Bohr of the paper 
on the mechanism of nuclear fission which made it 
possible to predict that plutonium would be suitable 
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In the work in England it was 











for atomic bombs before that element had been iso- 
lated for experimental study, will review, in his paper 
on “How Mesons Disappear,” the theoretical consider- 
ations which have been put forward to describe the 
breakup of heavy mesons into light mesons and the 
disappearance of light mesons, sometimes by disinte- 


gration into an electron and one 


radiations, and sometimes by reaction with an atomic 


nucleus. 


Dr. Wheeler will analyze the factors which deter- 
mine the energy of the electrons which come off from 


NEWS 
and Notes 


Peter J. W. Debye, winner of the 
1936 Nobel Prize in chemistry for his 
work on the dielectric properties of 
matter and for electron diffraction of 
molecules, has been named to succeed 
John Gamble Kirkwood as Todd pro- 
fessor of chemistry at Cornell Univer- 
Dr. Debye first went to Cornell 
as a Baker lecturer in 1940 and has 
since served as chairman of the De- 
partment of Chemistry. 


sity. 


F. A. Miller, assistant professor of 
chemistry at the University of Illinois, 
has been appointed a fellow in the 
Department of Research in Chemical 
Physics at Mellon Institute. Dr. 
Miller is a specialist in molecular spec- 
tra and structure. 


Raymond R. Edwards, a candidate 
for the Ph.D. degree in inorganic 
chemistry at Massachusetts Institute 
of Technology, will join the staff of 
the Institute of Science and Technol- 
ogy, University of Arkansas, in Sep- 
tember. Mr. Edwards has been ap- 
pointed research associate in nuclear 
chemistry and assistant professor of 
inorganic chemistry. 


Carl T. Parsons, until recently as- 
sistant entomologist in the Connecti- 
eut Agricultural Experiment Station, 
has been appointed assistant professor 
of zoology and entomologist at the 
University of Vermont and State Agri- 
cultural College, Burlington. 


Shien-Siu Shu, 


who is known for his 
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Chinese scientist 
work in the 





or more neutral 





the decay of 200-mass mesons. He will also show how 
this process is related to the alternative process jp 
which a light-weight meson delivers up its charge to 
an atomic nucleus. 
this process is connected with the possibility of dis. 
ruption or fission of this nucleus. 

The chairman of the symposium will be I. I. Rabj 
professor of physics at Columbia University, winner 


In particular, he will show how 


’ 


of the Nobel prize for his work on the interaction of 





fields of applied mathematics and fluid 
mechanics, has been appointed associ- 
ate professor of mathematics and re- 
search associate in mechanics at Illi- 
nois Institute of Technology. Dr. Shu 
came to this country in 1944 as a re- 
search associate at Brown University, 
from which he received the Ph.D. in 
1947. He spent last year at the Insti- 
tute for Advanced Study, Princeton, 
and this summer is working at Massa- 
chusetts Institute of Technology. 


John G. Bald, who has been with 
the Council for Scientific and Indus- 
trial Research, Canberra, Australia, 
since 1928, specializing in studies on 
plant viruses and diseases, has joined 
the staff of the Division of Plant 
Pathology, University of California, 
Los Angeles, as associate professor 
and associate plant pathologist in the 
Experiment Station. His research 
there will be concerned with diseases 
of bulbous ornamental plants as part 
of the program of research in flori- 
cultural pathology on the Los Angeles 
campus. 


Robert S. Pogrund, formerly of 
the Department of Zoology, State Col- 
lege of Washington, Pullman, has 
joined the staff of the Department of 
Aviation Medicine, University of 
Southern California School of Medi- 
cine, as assistant professor of physiol- 
ogy. 


Daniel Robert Miller, clinical psy- 
chologist, who for the past year has 
held a Social Science Research Council 
postdoctoral fellowship, has been ap- 
pointed assistant professor of psy- 
chology and chief of the Clinical Serv- 
ices Division, Bureau of Psychological 
Services, University of Michigan, for 
the academic year 1948-49. 


short-wave radiations and magnetic fields with atomic 
and molecular systems. 


Robert Chambers, of the Marine 
Biological Laboratory, Woods Hoie, 
Massachusetts, and the Department of 
Biology, New York University, has 
been elected foreign correspondent of 
the Académie Nationale de Médecine, 
Paris. 


Margaret W. Robinson, research 
assistant for the Research Foundation 
for Alcoholism in Seattle, Washington, 
has recently been appointed executive 
secretary of the Foundation. 


R. J. Jessen, acting director of the 
Iowa State College statistical labora 
tory, flew to Greece last month to 
develop survey plans to be used in a 
series of studies of health, social, and 
economic problems in Crete. The 
studies are under the general direction 
of L. G. Allbaugh, of the Rockefeller 
Foundation, which is sponsoring the 
work, J. C. Dodson and N. V. 
Strand, of the statistical laboratory 
staff, who preceded Dr. Jessen to 
Crete, will assist in the sample surveys. 


Grants and Awards 


The Research Unit on Utilization 
of Animal Fats at the Eastern Re 
gional Research Laboratory, USDA, 
has received a departmental citation 
for its work ‘‘ which resulted in better 
quality synthetic rubber and substan. 
tially increased rubber production 
without further expansion of plant 
facilities and which made possible the 
utilization of low-grade animal fats 
for making improved emulsifiers 
needed in the manufacture of GR-S 
synthetic rubber.’’? Members of the 
unit include Waldo C. Ault, B. A. 
Brice, M. J. Copley, E. T. Roe, B. 5. 
Schaeffer, and Margaret L. Swait. 
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The award of the scroll for superior 
service and the silver medal was made 
py W. A. Minor, assistant to the Sec- 
retary of Agriculture, and Louis B. 
Howard, chief of the Bureau of Agri- 
cultural and Industrial Chemistry, to 
p. A. Wells, director of the Labora- 
tory, who represented the unit. 


The Inter-American Institute of 
Agricultural Sciences, Turrialba, 
Costa Riea, has received from the King 
Ranch, Kingsville, Texas, grants of 
$20,000 for the construction and equip- 
ment of a psychroenergetic laboratory 
for use in studies on heat tolerance of 
various classes and breeds of livestock 
and $13,000 for the construction of a 
horse unit and the purchase of breed- 
ing animals to be used in an experi- 
mental horse-breeding project. The 
ranch is also making available for this 
program 6 quarter horse mares and a 
stallion. For use in a breeding pro- 
gram devoted to tropical cattle, the 
ranch is providing 50 head of Santa 
Gertrudis cattle, a breed of beef cat- 
tle evolved on the King Ranch from the 
Brahman-Shorthorn cross. 


The Alvarenga Prize for this year 
has been awarded by the College of 
Physicians of Philadelphia to Melvin 
H. Knisely, formerly of the University 
of Chicago (see Science, July ‘0, p. 
101), in recognition of his studies on 
‘‘sludged blood.’’ This prize was 
established by the will of Pedro Fran- 
cieo da Costa Alvarenga, of Lisbon, 
Portugal, an associate fellow of the 
College, ‘‘to be awarded annually by 
the College of Physicians on each anni- 
versary of the death of the testator, 
July 14, 1883.’’ The award is usually 
made for outstanding work, and the re- 
cipient is invited to deliver an Al- 
varenga Lecture before the College. 


Colleges and Universities 


The eastern universities have just 
announced the unanimous selection of 
new presidents. On next January 1 
Detley W. Bronk, widely known physi- 
ologist and biophysicist, who has been 
director of the Eldridge Reeves John- 
son Foundation for Medical Physics at 
the University of Pennsylvania since 
1929, will take over his duties as 
president of The Johns Hopkins Uni- 
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versity in Baltimore. In this post he 
succeeds Isaiah Bowman, famous geog- 
rapher, who has headed Hopkins since 
1935 and who had asked that he be 
allowed to retire. Dr. Bronk, who 
served in an advisory capacity to 
many government agencies and mili- 
tary groups during the past war, is 
at present chairman of the National 
Research Council. 

The University of Pennsylvania has 
named to its presidency Harold E. 
Stassen, former Governor of Minnesota 
and one of the leading candidates for 
the Republican Presidential nomina- 
tion at the recent Philadelphia conven- 
tion. Mr. Stassen succeeds George W. 
McClelland, who, although retiring, 
will assume the chairmanship of the 
University. 


Cornell University has announced 
that the following retiring members of 
its faculty have been made professors 
emeriti: Walter B. Carver (mathe- 
matics), Axel F. Gustafson (soil tech- 
nology), Edward 8. Guthrie (dairy 
industry), George H. Sabine (philoso- 
phy), Herbert H. Scofield (civil engi- 
neering), O. D. von Engeln (geology), 
Edmund L. Worthen (soil techaology), 
Harold J. Conn (bacteriology), N. 
Chandler Foot (surgical pathology), 
and James A. Harrar (clinical ob- 
stetrics and gynecology). 


A new solvent extraction tower 
has recently been installed at the New 
York University College of Engineer- 
ing for use in special research work 
sponsored by the M. W. Kellogg Com- 
pany. The studies will be concerned 
with operating characteristics of all 
types of countercurrent extraction de- 
vices with regard to flow capacities 
and extraction efficiencies. The in- 
stallation will be sufficiently large to 
yield results of industrial significance. 


A postdoctoral research and train- 
ing program in_ client-centered 
therapy has recently been announced 
by the Counseling Center and the Psy- 
chology Department at the University 
of Chicago. This program, which is 
designed for a limited number of 
qualified persons from the fields of 
clinical psychology, student counseling, 
psychiatry, or psychosomatic medicine, 
will run continuously after October 1 
under the direction of Cari R. Rogers, 


professor of psychology. As outlined, 
the program offers an opportunity to 
participate in staff and research semi- 
nars and in other courses being offered, 
to study recorded cases, to learn about 
and participate in the various research 
projects in psychotherapy now being 
carried on and to initiate other re- 
search in this field, and, under super- 
vision, to carry therapeutic cases and 
record some of the interviews for 
study. 

The University is waiving all tui- 
tion fees for those enrolled in the pro- 
gram who have a Ph.D. based in part 
on a psychological dissertation or who 
have a M.D. and are interested in 
psychiatry or psychosomatic medicine. 
Other expenses must be paid by the 
individual, although, if accepted, he 
may apply for a fellowship from an 
agency, foundation, or a_ research 
council. A limited number of paid 
positions at the Counseling Center may © 
also be available. 

The announcement notes the desira- 
bility of persons spending 12 months 
in the program. The age limit is 40. 
Further details may be obtained from 
Dr. Rogers, who is executive secretary 
of the Counseling Center at the Uni- 
versity of Chicago, Chicago 37, [lli- 
nois. 


Meetings and Elections 


Final plans for the Symposium 
on Steroid Hormones, to be held at 
the University of Wisconsin September 
6 through 8, have been announced by 
Edgar S. Gordon, chairman of the 
Symposium Committee and associate 
professor of medicine at the Medical 
School of the University of Wisconsin. 
This symposium is a part of the Cen- 
tennial Celebration of the Wisconsin 
State University, and the final pro- 
gram is exceedingly comprehensive. 
It includes the chemistry, metabolism, 
and biological effects of the steroid 
hormones, and the clinical applications 
of these substances will be discussed in 
detail. Scientists from many of the 
representative universities and medical 
schools throughout this country are 
included in this program. The Uni- 
versity of Edinburgh is represented by 
G. F. Marrian, and Canada is repre- 
sented by Harry Guttridge and Elea- 
nor Venning, of McGill University. 
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The meetings of this symposium 
will be open to the general public and 
physicians, chemists, and scientists 
from other fields are invited to par- 


ticipate. No registration fee is to be 
charged. 
Facilities for the accommodation 


of those who are going to attend the 
symposium are available in Elizabeth 
Waters Hall on the Wisconsin campus 
overlooking Lake Mendota. Board 
_ and room are available at $16.25 for 
the three-day period. This meeting is 
presented under the direction of the 
University of Wisconsin and the Na- 
tional Research Council Committee on 
Growth, acting for the American Can- 
cer Society. The Wisconsin Medical 
School, McArdle Memorial Laboratory 
for Cancer Research, and the Depart- 
ment of Biochemistry of the Univer- 
sity have organized the program. 


The Australian and New Zealand 
Association for the Advancement 
of Science will meet in Hobart, Tas- 
mania, January 12-19, 1949. 


The Institute of Food Technolo- 
gists, a professional organization of 
food scientists with a national mem- 
bership in excess of 2,200 and with 14 
regional sections distributed over the 
United States, held its national meet- 
ing in Philadelphia June 6-10. H. 
©. Diehl, director and secretary of 
the Refrigeration Research Founda- 
tion, Berkeley, California, was elected 
president of the Institute. 


The International Scientific Film 
Association, constituted last year in 
Paris by delegates from 22 countries 
who had been invited to the inaugural 
congress by the Scientific Film Asso- 
ciations of Great Britain and France, 
will convene for the second time Oc- 
tober 4-11, in London. This year’s 
congress is being convened by Great 
Britain’s Film Association with the 
help of the British Film Institute, and 
invitations have been sent to countries 
throughout the world. A feature of 
the 8-day program will be a Festival 
of Scientific Films, during which many 
contributions from the participating 
countries will be shown to members of 
the general public. 

The primary aim of the Association 
is ‘‘to raise the standard and to pro- 
mote the use of the scientific film and 
related material throughout the world 
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in order to achieve the widest possible 
understanding and appreciation of 
scientific method and outlook, espe- 
cially in relation to social progress.’’ 

Further details about the Associa- 
tion and the forthcoming congress may 
be secured from the Scientific Film 
Association, 34 Soho Square, London 
Weed: 


The Canadian Mathematical Con- 
gress, organized in 1945, will hold a 
second national congress and seminar 
in 1949 at the University of British 
Columbia. Membership in the Con- 
gress is open to any full-time member 
of the mathematical teaching staff of 
a Canadian university, to those who 
were members of the 1945 Congress or 
the seminar held in 1947, or to any 
other person sponsored by a Congress 
member upon application, payment of 
the membership fee ($2.00 a year), 
and acceptance by the Executive Com- 
mittee. Applications should be sent 
to: Secretary, Canadian Mathematical 
Congress, Engineering Building, Mce- 
Gill University, Montreal, Canada. 

The Congress has announced that, 
beginning in January 1949, it will 
publish a new quarterly journal, Cana- 
dian Journal of Mathematics, the 
editor-in-chief of which will be H. 8S. 
M. Coxeter, of the University of To- 
ronto. The price will be $6.00 per 
volume of four numbers ($3.00 for 
members of the Mathematical Asso- 
ciation of America). The managing 
editor, G. de B. Robinson, University 
of Toronto, will receive subscriptions. 


The National Science Teachers 
Association, meeting in Cleveland, 
Ohio, July 3-5, considered two sur- 
veys of teaching conditions, inspected 
the facilities for teaching science at all 
grade levels in the Cleveland area, and 
adopted strong resolutions concerning 
the interest of industry in science 
teaching, a National Science Founda- 
tion, Federal aid to education, and the 
training of scientists inducted for mili- 
tary service. Morris Meister, princi- 
pal of the High School of Science, 
New York City, presided. Arthur O. 
Baker, supervisor of sciences, Cleve- 
land Public Schools, was chairman of 
the local committee. 

‘*Science Teaching in the State of 
New York,’’ a study by Paul F. Brand- 
wein, of Forest Hills High School, 







and a committee, presented a clear, 
over-all picture of the varied condj. 
tions in the state’s high schools, 
Recommendations were made for jp. 
proving the teachers’ opportunities 
for effective instruction, especially jy 
the small schools. 

‘*The Work Week of the Sciences 
Teacher’’ was a report on nation-wide 
conditions, prepared from data ¢o. 
lected by Earl R. Glenn, of the New 
Jersey State Teachers College, Mont. 
clair, New Jersey, and Harold E. Wise, 
of the University of Nebraska, Lin. 
coln. It described typical and also 
extremes of teaching loads, class size, 
laboratory facilities and aid, school 
duties, and outside work demanded by 
conditions of the teaching job. Many 
recommendations were made, based on 
teachers’ appraisals of the favorable 
and unfavorable aspects of their work. 

Both ‘‘ Science Teaching in the State 
of New York’’ and ‘‘The Work Week 
of the Science Teacher’’ are scheduled 
for publication this fall. 

A tour of school gardens and nature 
museums of Cleveland was planned by 
Paul R. Young, supervisor of school 
gardens. A program featuring the 
teaching of conservation and of ele- 
mentary science in the grades was 
planned by Miss Anna Burgess, super- 
vising principal of the Cleveland 
Schools. 

Among the resolutions adopted by 
the Association was one commending 
the activities of the Advisory Council on 
Industry-Science Teaching Relations, 
organized at the AAAS meeting in 
Chicago last December. This Council 
is now working out plans for increased 
and improved supplies of educational 
materials, prepared by industrial ex- 
perts, for effective use by science 
teachers. The chairman and chief 
consultant for this Council are Morris 
Meister and G. Edward Pendray, of 
New York City. 

Another resolution recognized the 
injurious effects of a previous policy 
of inducting scientists and science 
students into military service without 
regard to their talents or training. 
The resolutions urged ‘‘that our na- 
tional strength be conserved and our 
national security increased through 
provisions by military authorities for 
an effective program of training, at 
the university level, of existing and 
potential scientists and science teach- 
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, who may be inducted under the 
itary draft legislation recently 
gsed by Congress. ’’ 

Other resolutions supported ‘‘the 
ablishment of a National Science 
undation, with special attention to 
nolarships and fellowships that will 
,in the skilled personnel required in 
 ontifie research,’’ and renewed ‘‘ our 
ommendations for Federal appro- 
‘ations that will equalize the oppor- 
nities for effective instruction in 
‘once in the high schools of our Na- 
om, with special attention to the dis- 
very and development of scientific 
lent in youth of every state.’’ 

Officers for 1948-49, elected by mail 
lot of the membership, were con- 
med. They are: president, Norman 
D. Jones, biology teacher in South- 
best High School, St. Louis, Missouri; 
esident-elect, Nathan A. Neal, edi- 
rial staff, Harper & Brothers, New 
ork City; retiring president, Morris 
eistet; general vice-president, Ralph 
. Lefler, Department of Physics, 
nue University; secretary, Hanor 
. Webb, Department of Science Edu- 
tion, George Peabody College for 
eachers, Nashville, Tennessee; treas- 
er, Elbert C. Weaver, Phillips Acad- 
ny, Andover, Massachusetts; eastern 
ce-president, Walter S. Lapp, North- 
st High School, Philadelphia; north 
tral vice-president, Emil L. Massey, 
ipervisor of sciences, Detroit; south- 
n vice-president, Greta Oppe, Ball 
igh School, Galveston; western vice- 
esident, W. Bayard Buckham, Oak- 
nd High School, Oakland, Califor- 
la; directors-at-large, Glenn Blough, 
.S. Office of Education, Washington, 
.C.; Robert H. Carleton, Michigan 
ate College, Lansing; Leo J. Fitz- 
atrick, Brockton High School, Brock- 
mm, Massachusetts; Dwight E. Soll- 
rger, State Teachers College, Indi- 
ha, Pennsylvania. 

The next meeting of the National 
ience Teachers Association, which is 
n affiliate of the AAAS, will be held 
| Washington, D. C., December 27-30, 
‘8. (H. A. Wess, Secretary.) 


















RC News 


The Atomic Energy Commission 
ostdoctoral Fellowship Board in 
€ Medical Sciences will hold its 
‘xt meeting in late September. For 
sideration at this meeting, applica- 
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tions must be sent to the Board’s office 
in the NRC before September 1. In- 
quiries should be addressed to the Di- 
vision of Medical Sciences, National 
Research Council, 2101 Constitution 
Avenue. N.W., Washington 25, D. C. 


Deaths 


A Kronstein, 81, research chemist 
and pioneer in the development of 
polystyrene, died in George Washing- 
ton University Hospital, Washington, 
D. C., on June 13. 


Harry E. Burton, who retired June 
30 after nearly 40 years of service at 
the U. S. Naval Observatory, died July 
19. His position from 1929 until his 
retirement was principal astronomer 
as head of the Equatorial Division. 


George L. Streeter, 75, former 
director of the Department of Em- 
bryology, Carnegie Institution, died in 
Gloversville, New York, July 27, fol- 
lowing a heart attack. Dr. Streeter 
had also served as head of the Anat- 
omy Department at the University of 
Michigan and as associate editor of 
the American Journal of Anatomy. 


Robert O. Moody, 83, emeritus 
professor of anatomy at the Univer- 
sity of California Medical School, died 
in Berkeley on July 28. 





Establishment in Australia of a 
new scientific journal has recently 
been announced. The new journal, to 
be known as the Australian Journal 
of Scientific Research, will be the 
responsibility of the Council for Scien- 
tific and Industrial Research in collab- 
oration with the Australian National 
Research Council. It will serve as a 
medium for the publication of research 
papers of outstanding merit and its 
pages will be open to research workers, 
irrespective of country or the organi- 
zation to which they are attached. 
N. 8S. Noble, editor of the new journal, 
will be assisted by an Editorial Board 
consisting of W. J. Dakin, Department 
of Zoology, University of Sydney; 
E. J. Hartung, Department of Chemis- 
try, University of Melbourne; L. H. 
Martin, Department of Physics, Uni- 
versity of Melbourne; and J. G. Wood, 
Department of Botany, University of 
Adelaide. The Journal will be issued 


in two series (A, Physical Sciences; 
B, Biological Sciences), each of which 
will appear quarterly and at a cost 
of 30/-d per year. 


A Department of Scientific Re- 
search, recently created by the Gov- 
ernment of India, became effective on 
June 1 of this year. The new Depart- 
ment, which will be in charge of the 
Prime Minister of India and will have 
S. S. Bhatnagar, director of scientific 
and industrial research, as secretary 
and principal executive officer, will 
take over the work of the Board of 
Research on Atomic Energy and the 
Council of Scientific and Industrial 
Research. According to the announce- 
ment, the Council, although attached 
to the new Department, will retain 
its unofficial character and function as 
before. Also included in the list of 
projects with which the new Depart- 
ment will deal are ad hoe scientific 
research in universities and research 
institutions, scholarships for research 
in applied fields, advice to government 
departments, and whatever other du- 
ties may eventually be transferred to 
it. In coordinating the scientifie ac- 
tivities of the other Ministries it will 
have the assistance of a special com- 
mittee of eminent scientists. 


Make Plans for— 


Round Table Conference on 
Lignin, August 12-14, Appleton, Wis- 
consin, 


American Veterinary Medical As- 
sociation, August 16-19, Palace Hotel, 
San Francisco, California. 


International Society of Hema- 
tology, biannual meeting, August 23- 
26, Hotel Statler, Buffalo, New York. 


New England Association of 
Chemistry Teachers, annual Summer 
Conference, August 23-28, University 
of Maine, Orono. 


American Institute of Electrical 
Engineers, August 24-27, Spokane, 
Washington. 


American Chemical Society, 114th 
meeting: eastern session, August 30- 
September 4, Washington, D. C.; mid- 
west session, September 6-10, St. 
Louis, Missouri; western session, Sep- 
tember 13-17, Portland, Oregon. 
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Microbiological assay of an aqueous solution of It 
(74 pg/0.5 ml) showed that autoclaving for 15 mj, with 
121° C did not change the activity within the exper 
mental error of 11.4x 10°+0.6 x 10° u/mg. 

Vitamin B,, in 0.015 N sodium hydroxide solution (i 
ug/ml) was inactivated (microbiological assay) at »,, 
temperature as follows: 20% (0.67 hr), 45% (6 hy) 
90% (23 hrs), 95% (95 hrs) ; it was inactivated in jj 


Comments and 
Communications 


ones 
Viru 


Fact 


Vitamin B,,, A Cobalt Complex N hydrochloric acid solution (10 yg/ml) as follows: jp¢ - 

Vitamin B,, was described by the undersigned (Science, eng . vied (23 es: » 89% 7 ars). ! " sath 
April 16, p. 396) as a erystalline red compound which is 2 CONAE-COMNPIER RATUNS Of WHRERNE Thy Seen ay Tt 
highly active for producing hematological responses in standing: property. , Phy: 
patients with pernicious and other anemias (R. West. fs ain itacaier pr ap Bang inhil 
Science, April 16, p. 398; T. D. Spies, et al. S. med. J., Abe re, , - Woo hum 
1948, 41, 522, 523) and for the growth of Lactobacillus, and Kart Found ,..i, 
lactis (E. L. Rickes, et al. and M. 8S. Shorb. Science, Werti # Cs. fas jinn ie Seal pure 
April 16, pp. 396, 397), chicks (W. H. Ott, E. L. Rickes, ie " vi 7, they 
and T. R. Wood. J. biol Chem., 1948, 174, 1047), and A exci 
rats (G. A. Emerson, M. E. Zanetti, and T. R. Wood. A Laboratory Test for the T) 
To be published.) Independent isolation of an anti- . ‘ os conv 
pernicious anemia factor, presumably identical with B,,, Virus of Poliomyelitis Ang 


The need for a reliable test for the presence of th 19332 
virus of poliomyelitis other than expensive monkey idm o¢ + 
oculations requires no emphasis. with 

Preliminary experiments indicate that such a ted ayp 
might be satisfactorily obtained through an interferengii tn. 
phenomenon resulting in the protection of mice inoculate path 


has also been reported (E, L. Smith. Nature, Lond., 
1948, 161, 638). 

Information on the chemical nature of B,, is of pri- 
mary interest. The following observations on B,. have 
been made which appear useful for other chemical and 
biological studies. 


Emission spectrographie analysis! of B,, has shown with material suspected of containing the virus of poli It 
the presence of cobalt.2 Vitamin B,, appears to be a myelitis against a subsequent inoculation with the La Apr 
cobalt coordination complex which, having 6 groups “28 Strain of virus. him, 
about the cobalt atom, could involve one or more organic Virus is extracted and concentrated from the i ners 
moieties. The red color of B,. appears to be at least in posedly infected material in the usual manner (P. Lépind clos, 
part associated with its cobalt-complex character. C. R. Soc. Biol., Parts, 1959, 131, 573). Five mice, alin 

The presence of cobalt in vitamin B,, reflects signifi- weeks of age, are injected intracerebrally with the a (Ar 
cantly upon many biological studies which have shown tracted materials. Two days later the mice are givaml add 
that cobalt is an essential trace element in nutrition, and ®”0ther intracerebral an jection with active Laney nar) 
perhaps upon suggestions concerning cobalt as a trace mouse-adapted virus. Five control mice are similar trac 
contaminant in iron therapy of anemias (E. J. Under- treated, each ore iy about 50 LD». adre 
wood. Proc. Soc. exp. Biol. Med., 1937, 36, 296). The The answer is drawn from the results observed on tm (Ii 

. « A Je . i *; ; 5 ~~ . ‘ 
nutritional significance of cobalt must be re-evaluated as 10th-11th day, when 80% (4 out of 5), at least, of tH the 
the biological function of B,, is developed. controls should be paralyzed or dead, and at least 3 0H lad 

Cobaltous ion (1 pg/ml) ‘wks without activity for L. Of the 5 mice inoculated with the suspected materi cal 
lactis as contrasted with the high potency of B,, (0.000013 should show a significant protection. It should be meng fror 
ug/ml, half-maximal growth) tioned that this significant difference between the tw phe 
i &/ ) c >. . ‘ : : 

Randolph West has tested cobalt ion in two cases of 87°UPS of animals may be the result either of permancliigg) ot ; 
pernicious anemia with negative results.3 The average protection or of merely delayed onset of symptoms in the late 
adult daily dietary intake of cobalt has been estimated Protected ditt dets 
at 100 ng (B. Ahmad and E. V. McCollum. Amer, J. Our experiments have included (a) cord material from Phy 
Hyg., 1939, 29A, 24) monkeys inoculated with one standard laboratory striilf 73) 

Spectrographie examination of B,, also showed the 224 (b) fecal material collected from patients during th 
presence of phosphorus. Although nitrogen was found Summer of 1946 and preserved in the frozen stage si 
to be present, tests for sulfur were negative. that time. k 

Extracts from normal human feces, or cord materi 
Anderson for this determination. : , 

2Private communication from Dr. H. M. Walker, of Glaxo protective action. es ; 1d 
Laboratories, Ltd., discloses that Glaxo’s factor also con- Attempts to obtain interference protection by ai 
tains cobalt. E. L. Smith and L. F. J. Parker. Proc, bio- means of inoculation (oral, nasal, intraperitoneal, int! 
chem. Suc. in pres: BT, Smith. Nature, Lond. In Dress. eutancous, ete.) or with unconcentrated materia « 

“ bs 7 , . . . 1p 80 
cobaltous ion administered subcutaneously as acetate and through a longer interval between inoculations, have 
chloride, respectively. far failed. 
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It is hoped that these results will be found reproducible 
with strains of the virus of poliomyelitis other than the 
ones that have been tested. 

PIERRE R. LEPINE 
virus Division, Institute Pasteur, Paris 


Facts and Theories About Sympathins 


Marrazzi and Marrazzi (Science, November 28, 1947, 
pp. 520-521) have introduced in the discussion on sym- 
pathins a regrettable confusion between facts and theory. 

The fact is that Cannon and Rosenblueth (Amer. J. 
Physiol., 1933, 104, 557) observed more excitatory than 
inhibitory effects as compared with adrenaline during 
humoral transmission of certain sympathetic nerve stimu- 
lations. They never demonstrated that there was a 
purely excitatory and a purely inhibitory sympathin; and 
they have never been able to obtain more inhibitory than 

Fexcitatory effects! 

The elaborate theory built around this fact was not 
convincing, although it was accepted by a majority of 
Anglo-Saxon physiologists. We pointed out as early as 
1933 that it was possible to give different interpretations 
of the phenomenon observed by Cannon and Rosenblueth, 
without postulating a combination of adrenaline with a 
nypothetical compound E or I in the cell. We suggested 
the following possibility: sympathin I = adrenaline; sym- 
pathin E = nor-adrenaline. 

It is now evident from the work of von Euler (Science, 
April 23, p. 422), and that of many others mentioned by 
him, that one finds in suitable extracts of mammalian 
nerves and tissues a powerful amine which mimics more 
closely the actions of nor-adrenaline than those of adren- 

We have confirmed von Euler’s observations 
Arch, int. Physiol., 1947, 55, 73) with the important 
addition, however, that in certain tissues (human coro- 
nary arteries and nerves, for instance) the substance ex- 


aline, 


tracted has the properties of adrenaline and not of. nor- 
adrenaline {or arterenol or dimethylated 
(Fig. 1). It must not be forgotten that the power of 
the adrenal medulla of the vertebrates to synthetize 
The parotid gland of tropi- 
cal toads is rich in l-adrenaline (and recent observations 
from this laboratory show that it may contain other 
phenolic amines) ; certain cells in the abdominal ganglion 
of annelids synthetize an amine which has not been iso- 
lated in chemically pure state, but possesses in the utmost 
detail the properties of adrenaline (J. F. Gaskell. J. gen. 
Physiol., 1919, 2, 73; Z. M. Baeq. Biol. Rev., 1947, 22, 
73), Von Euler has confirmed the conclusion of Leowi 


adrenaline) 


ladrenaline is not unique. 
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_ 
Bae oo 


(Arch. ges. Physiol., 1936, 237, 504) that the sympatho- 
mimetic substance extracted from the frog’s heart is 
adrenaline, the methylated amine. 





Above: 
previously. 
A, purified extract 


Fic. 1. curare. 


days 


Nonpregnant cat, Dial, 
nictitating membrane denervated 12 
Below: uterus. Time in minutes. 
of 0.23 gm of human coronary nerves and arteries ; 
B, Ladrenaline, 0.25 wg; C, l-adrenaline, 0.5 ug; D., 
l-adrenaline, 1 wg; E, dl-nor-adrenaline, 1 wg; F, G, H, 
purified extract of 0.75, 0.19, and 0.075 gm of horse 
spleen, respectively. This shows that the substance in 
the spleen acts very much like nor-adrenaline, but that 
the purified extract from human coronaries acts like 
adrenaline. 


It seems to us that the best way to give a reasonable 
interpretation of these facts is to accept the idea that 
many tissues synthetize aminated derivatives of catechol, 
that the synthesis of adrenaline goes through arterenol— 
in other words, that the methylation of the nitrogen is 
the last step in this synthesis, according to Blaschko (J. 
Physiol., 1942, 101, 337), and that this methylation does 
not occur in certain tissues. 

The facts (not the theory) point to the existence of 
two highly active sympathomimetic substances: nor-adren- 
aline and adrenaline. Thus, von Euler’s suggestion that 
and 
sympathin I to sympathin N and sympathin A is logical; 
it would avoid further confusion until our knowledge of 
the relation between adrenaline and nor-adrenaline has 
sufficiently improved to remove all doubt. 


our nomenclature be changed from sympathin E 


Z. M. Bacg 
Laboratoire de Pathologie générale, 
University of Liége, Belgium 
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A Synthesis of Benzylpenillic Acid’ 


ROBERT W. HOLLEY, FREDERICK H, CARPENTER, 
ARTHUR H. LIVERMORE, and VINCENT DU VIGNEAUD 


Department of Biochemistry, 
Cornell University Medical College 


Through a condensation of D-penicillamine hydrochlo- 
ride (I) with 2-benzyl-4-methoxymethylene-5 (4) -oxazolone 
(II), and subsequent treatment of the crude condensation 
product, a 19% yield of D-benzylpenillice acid (D-G-penillic 
acid) (III) has been obtained. The compound was iden- 
tical with D-benzylpenillie acid prepared from benzylpeni- 
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CH,—C—CH—COOH CH 

| | 

HA NH, - HCl Y—C—0 
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H C—CH,C,H, 


| | 
CH—-N 
| 
COOH 


III 


eillin by rearrangement in aqueous solution at pH 2. The 
structure of D-benzylpenillic acid has already been estab- 
lished by synthesis (1). 

The condensation of D-penicillamine hydrochloride with 
2-benzyl-4-methoxymethylene-5(4)-oxazolone was carried 
out for 15 min at 75° in pyridine containing 5% of tri- 
ethylamine. The crude condensation product was freed 
of pyridine, triethylamine, and triethylamine hydrochlo- 
ride. and was dissolved in absolute methanol. When the 
methanol solution was allowed to stand at 22°, needles 
of D-benzylpenillic acid (micro m.p., 180-182°) formed 
slowly. The optical rotation of the synthetic D-benzyl- 
penillic acid was [q]*=+471° (0.10% solution in metha- 


nol), while that of D-benzylpenillic acid prepared from 


1This manuscript, submitted on March 29, 1946, for pub- 
lication to follow the appearance of the projected monograph, 
The chemistry of penicillin, has been released for publica- 
tion by the Editorial Committee of the monograph. 
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benzylpenicillin was [a]?=+465° (0.10% solution jy 
methanol). 

Starting with D-penicillamine hydrochloride, four 4. 
astereoisomers of benzylpenillic acid are possible, sing 
there are three asymmetric carbon atoms in the benzy). 
penillic acid molecule. It is of considerable interest that 
the benzylpenillie acid isolated was the same isomer 4; 
that obtainable from natural benzylpenicillin. 

When L-penicillamine hydrochloride was substituted fo; 
D-penicillamine hydrochloride in the procedure, L-benzy). 
penillic acid was obtained. This compound was identica| 
with D-benzylpenillic acid in all respects, except for its 
opposite optical rotation, [a]”' =-476° (0.09% in metha. 
nol). When pu-penicillamine hydrochloride was used, op. 
tically inactive benzylpenillie acid was obtained (mien 
m.p., 177-179°). 

As already reported in detail in the penicillin mono. 
graph (3), the condensation of D-penicillamine hydro. 
chloride and 2-benzyl-4-methoxymethylene-5 (4) -oxazolone 
in pyridine (containing no triethylamine) yields a small 
amount of antibiotic activity. A great deal of evidence 
indicates almost beyond doubt that this synthetical ac. 
tivity is due to benzylpenicillin.2 

It has also been reported (3) that the concentration 
of acid in the pyridine solution greatly affects the forma- 
tion of activity. On further investigation of this effect, 
we have found that an increase in the concentration of 
acid increases the rate of formation of activity but does 
not greatly affect the amount of activity formed. The 


addition of triethylamine to the pyridine solution, on the | 


other hand, apparently interrupts the reaction at an in- 
termediate stage. The crude product of such a conden 
sation of D-penicillamine hydrochloride and 2-benzyl+ 
methoxymethylene-5(4)-oxazolone in pyridine solution 
containing 5% triethylamine possesses no antibiotic ac 
tivity. Its ultraviolet absorption spectrum has a strong 
maximum at 3,200 A (Ey = 26,000-28,000; caleulated for 
a molecular weight of 334). The usual amount of activity 
ean be produced, however, by heating this crude conden: 
sation product in pyridine solution containing pyridine 
hydrochioride (2). 

In the course of fractionation studies on the crude 
product obtained by the condensation of penicillamine 
and the oxazolone in the presence of triethylamine, the 
formation of the D-benzylpenillic acid was encountered. 
The compound was obtained in a 5% yield from a rather 
concentrated solution of the crude condensation product 
in a mixture of hexane, chloroform, ethanol, and water 
which had been allowed to stand overnight at 22°. Sub 

2Since this paper was submitted for publication, benzy! 
penicillin has been isolated from this reaction mixture (V. dl 


Vigneaud, F. H, Carpenter, R. W. Holley, A. H, Livermore, 
and J. R. Rachele. Science, 1946, 104, 431). 
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ntly it was found that a 10% yield could be ob- 
jin 65% ethanol-35% water, and the yield was in- 
.j to 15% im absolute ethanol and 19% in absolute 
andl. 

, typical experiment, 60 mg of D-penicillamine 
chloride and 66 mg of 2-benzyl-4-methoxymethylene- 
pxazolone were condensed in 11.4 ee of pyridine and 
of triethylamine at 75° for 15 min. The solution 
vaporated to dryness in vacuo, and the residue was 
ved in 10 ee of chloroform. The chloroform solution 
stracted with 10 ce of cold 2M pH 1.6 phosphate 
;and with 10 ce of 1.5 M pH 5.2 phosphate buffer, 
ys dried over anhydrous sodium sulfate. The solu- 
sas evaporated to dryness in vacuo, and the residue 
dissolved in 2.0 ce of 95% ethanol. Crystals of 
ylpenillie acid formed over a period of 24 hrs, and 
g this time the absorption at 3,200 A gradually 
ed. After 44 hrs, 14.5 mg of D-benzylpenillice acid 
obtained. 

» identity of the compound was established by its 
ng point, mixed melting point with authentic D-ben- 
nillie acid, ultraviolet absorption spectrum, optical 
on, and conversion to dimethyl D-benzylpenillate (1). 
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phy of Ovaries Transplanted to the 
en in Unilaterally Castrated Rats; 
iferative Changes Following Sub- 

ent Removal of Intact Ovary’ 


GERSON R. BISKIND and Morton S. BISKIND2 


Departments of Pathology, Mt. Zion Hospital; and 
University of California School of Medicine, 
San Francisco, and New York City 


has been shown that the transplantation of an ovary 
he spleen of a castrate female rat leads to the de- 
hent of a luteoma in that ovary after a period of 
imately 5 months. If the transplant is permitted 
vw for 10 months or more, a granulosa cell tumor 
thes (1, 2). The major factor concerned is the 
lal imbalanee that results from inactivation by the 
i the estrogenic and other hormones elaborated by 
‘nplanted ovary. The histogenesis of the tumor 
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from the National Cancer Institute of the National 
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has been described (2). 
continuous formation of new primordial follicles, trans- 
formation of the follicles into corpora lutea, and growth 
of the corpora lutea with the formation of a large en- 
capsulated luteoma in which granulosa cell nests arise 


The important changes are the 


(2). The appearance of these tumors after intrasplenic 
ovarian transplants in mice, guinea pigs, and rabbits has 
been described (3, 5, 6, 7). Confirmation of the growth 
in rats of the ovarian transplant (4) and formation of 
the tumors (7) has been published. 

During the original experiments it had been found that 
if adhesions formed between the spleen and the systemic 
circulation so that the ovarian hormones by-passed the 
liver, the growth of the transplant was greatly retarded 
or would not take place. It was also noted that a pellet 
of estrogen placed in the subcutaneous tissue had the 
same effect on the transplanted ovary. 

In the present experiments rats of the Long-Evans 
strain were used. In the first group there were 3 imma- 
ture and 3 mature females. In the case of each animal 
one ovary was removed, cleaned of adherent structures, 
and placed in a pocket under the capsule of the spleen. 
The other ovary was not disturbed. One animal was sac- 
rificed at each of the following days after transplanta- 
tion: 24, 55, 90, 130, 150, and 246. In all animals the 
ovary in situ had undergone the usual compensatory hy- 
pertrophy that takes place after unilateral ovariectomy. 
The gross and histologic changes were the same in the im- 
mature and mature animals. The transplant in the spleen 
was much smaller than the original ovary; its position 
was indicated by the scar on the capsule of the spleen. 
Histologic preparations were made in the customary 
manner, and serial sections were studied. The changes 
were uniform except that in the youngest transplant, after 
24 days, there were many small, active follicles with intact 
ova. No corpora lutea were present. The interstitial 
tissue was distorted by fibrous tissue. In all of the re- 
maining animals the histologic structure was character- 
ized by extremely few follicles that were relatively small 
in size. If ova remained, they appeared degenerated. 
There were no newly formed corpora lutea, and those that 
had been present in the mature ovaries had disappeared. 
The interstitial tissue was increased. In the animal ex- 
amined after 246 days the degree of atrophy was severe; 
only two minute follicles were noted in a dense, fibrous 
interstitial tissue. 

The second series of 4 immature animals was prepared 
by transplanting the left ovary into the spleen. After 
intervals of 63, 91, 91, and 91 days the hypertrophied 
right ovary was removed. After additional periods of 
69, 97, 122, and 143 days the animals were sacrificed. 
Gross examination showed enlargement of the transplant. 
In the 3 oldest it was approximately 1 cm in diameter. 
Each uterus was atrophic, and the vaginal smears showed 
mainly leucocytes. Serial sections of the transplants 
were prepared. In the 69-day-old specimen the ovary 
was replaced by congeries of closely packed, large corpora 
lutea. Each corpus was quite distinctly outlined, and 
usually contained a small, central fibrous core. Scattered 
throughout were a few developing follicles. After 97 and 
122 days the pattern was similar except that a rare fol- 
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licle was cystic. After 143 days there was some loss of 
demarcation of the corpora lutea so that fusion of the 
corpora was suggested. Rarely was a fibrous core visible 
in these corpora. Primordial follicles were not evident. 
The picture suggested that the corpora were coalescing 
toward the formation of the luteoma. 

Summary. An ovary placed in the spleen of an animal 
that has one normal ovary undergoes atrophy that starts 
as early as 24 days after transplantation. Severe atrophy 
is reached before 55 days, and subsequent changes are 
minor. The degree of atrophy is almost as intense as 
that noted in the hypophysectomized castrate animal with 
an ovarian transplant in the spleen (2). The trans- 
planted ovary shows no evidence of any type of response 
to the hormonal influence that has stimulated the ovary 
that remained in situ. Removal of the normal ovary in- 
troduces the hormonal imbalance that was present in the 
original tumor animals. The atrophic ovarian paren- 
chyma in the spleen in these, as well as in the hypophy- 
sectomized animals previously reported, retained its 
growth potentials and responded to the hormonal forces 
by assuming the changes that characterized the develop- 
ment of the luteoma. The action of the atrophic ovarian 
parenchyma is reminiscent of malignant cell deposits that 
may remain dormant or quiescent for long periods and 
then, for some unknown reason, suddenly undergo growth. 
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Effect of Ryanodine on the Oxygen 
Consumption of Periplaneta americana 


CHARLES C. HASSETT 


Medical Division, Army Chemical Corps, 
Army Chemical Center, Maryland 


Extracts of the plant Ryania have been found to possess 
insecticidal properties and are being investigated for 
physiological effects. Injections of the material produce 
paralysis and death in insects. The paralysis is of such 
nature that no responses can be obtained to mechanical 
or electrical stimuli, yet the oxygen consumption rises 
very noticeably. The oxygen uptake of the cockroach, 
Periplaneta americana, has been studied in the Fenn dif- 
ferential manometer before and after the injection of 
Ryanodine (concentrate of active principles of Ryanex 
ethanol solution, furnished by Merck & Co., Inc.). 

Adult roaches of both sexes were used. Those used 
for controls were immobilized by confinement in a jacket 
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consisting of a section of braided wire cable shigls, 
suitable size. These jackets were flexible eno, 


permit insertion of the animals without harm by 


TABLE 1 


O, UPTAKE AND PERCENTAGE OF CHANGE BEFORE Any yy 
PERIOD OF 30 MIN-—2$ Hrs AFTER THE INJECTI0y y 
RYANODINE EXTRACT OR RINGER SOLUTION 

















Ryanodine Saline solutigy 
mm?*/O2/gm/min mm*/O2/gm/min 
Change 
Before After (%) Before After 
injection |injection injection |injection| 

| 
5.14 16.41 203.3 5.97 6.45 | 
3.91 12.09 209.2 4.84 6.91 
1.96 7.89 302.6 4.34 6.72 | 
6.71 20.34 203.1 2.27 5.35 | 
6.04 18.12 200.0 6.34 10.34 | 


9.25 14.52 57.0 6.06 15.55 | 
6.02 17.76 195.0 10.12 11.87 | 


5.43 15.20 179.9 7.12 8.56 | 
5.00 14.69 193.8 5.90 5.26 
7.25 16.52 127.9 9.23 9.14 


9.14 13.75 50.4 
1.06 8.23 676.4 
4.61 14.15 206.9 
6.87 12.80 86.3 
5.16 13.12 154.3 
2.51 14.98 496.8 
5.88 17.00 189.1 
1.98 10.17 413.6 
2.94 8.57 191.5 


2.23 | 4.49 101.3 


Means 4.97 | 13.54 | 220.0 6.22 8.62 _ 























enough to prevent movement; they were also } 
enough not to interfere with the movement of gases. 
roaches were weighed, slipped into the jackets, a 
into the manometer vessels, after which the 0, y 
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Fic. 1. Decrease in O, uptake, over a 30-hr pe 
of Ryanodine- and saline-injected roaches, Experi 
series, ©; controls, @. The points represent the! 
values for 5-hr periods, and the figures in parent! 
above give the number of readings represented by* 
point. The brackets above and below the points 
the standard deviation of the mean value for each 


was measured for 2—23 hrs at 25° C. They were 
moved, and some were injected intrasternally W! 
ml of 0.01% Ryanodine, in an insect Ringer § 
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; were injected with an equal amount of the saline 
on alone. They were then returned to the manom- 
assels, and the O, uptake was measured for another 
) of 2-24 hrs. Because of the time consumed in in- 
ms and setting up and equilibrating the vessels, 
rements began about 30 min after the treatment. 
jelay prevents measurement of the initial rise. Sub- 
ntly the O. consumption of the animals was meas- 
after longer periods, up to 80 hrs. 

jefinite inerease in O, consumption was recorded 
injection of the Ryanodine. Table 1 shows that the 
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el rate of 4.97 mm*/O,/gm/min for normal animals 
wade ,sed to 13.54 mm*/O,/gm/min, or 222%, while for 
5 animals injected with saline solution the rate 
: ed only from 6.22 to 8.62 mm'/O./gm/min, or 
35 jo 

34 | e high O, consumption was maintained for a con- 
5 | able time, as shown in Fig. 1. By the end of the 
<4 94 hrs it had dropped to the normal level, and later, 
1 | fmgeen 30 and 40 hrs, it decreased to a constant level 
4 mm’/O,/gm/min. Measurements made between 40 


3) hrs showed no further change, and this level prob- 
indicates the onset of death. Because of the total 
of movement after the Ryanodine injections, the time 
eath was Otherwise indeterminate. 


ew Method of Reporting Data on 
production and Lactation in 
Mouse? 





5) 


LEONORA MIRONE, FRANK P. PANZARELLA, 


also | and LEOPOLD R. CERECEDO 

gases, , 

is Department of Biochemistry, Fordham University 
’ Hat) . 


e 0, J : eye : 
: studying the nutritive requirements of the mouse for 


bduction and lactation, it was the practice in this 
ratory, in common with that observed in other labo- 
ries, to consider all survival failures as being due to 
nability of the mothers to nurse the young, and, con- 
ently, as indicative of the inadequacy of the diet to 
ide normal lactation. However, the persistency with 
h newborn mice died during the first 4 days of life 
suspicion on the reproduction rather than the lacta- 
performance, 
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ie idea that the maternal diet exerts a great influence 
he health of the newborn is not new. In fact, a host 
ata has been accumulated concerning the role of the 
_ of the mother with regard to the welfare of the unborn 

i. For example, Burke, et al. (1) have observed a 
br i istically significant relationship between the quality 
verimi™mete diet consumed by the mother during pregnancy 
the MMB the health of the infant at birth. Every stillborn in- 
aren" every infant dying within a few days after birth, 


d by & te ‘ ‘ 
ints Mag “2Jority of babies with marked congenital defects, 


ach pam all premature and ‘‘functionally immature’’ infants 

od This investigation was aided by grants from the John and 

ere | R. Markle Foundation and the National Vitamin Foun- 

yw 0, Inc. A preliminary report of the present paper has 

er sil \dy appeared (American Chemical Society Abstracts, New 
‘ Meeting, September 1947). 
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were born to mothers whose diets were inadequate. At 
the prenatal clinic in Toronto, Ebbs and Moyle (2) 
found that the number of miscarriages, stillbirths, pre- 
mature births, and infant deaths was greatest in the case 
of mothers receiving a poor diet. Lastly, in spite of in- 
evitable suffering and hardships endured by women in 
England during the war years, babies born in that country 
have been heavier and longer in their first year of life. 
According to Garry and Wood (4), nutrition was the only 
factor which improved in England during the recent war. 

Yet, various investigators who have studied the effect 
of purified diets on experimental animals are of the 
opinion that the problem of reproduction has been solved, 

















whereas that of lactation still awaits solution. Spitzer 
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DAYS AFTER PARTURITION 


Fie. 1 


and Phillips (6) state: ‘‘Young that were born alive 
appeared normal at birth, but did not live more than 1 or 
2 days after parturition. Although the young attempted 
to nurse, no milk could be found in their stomachs. When 
this condition was observed in these experiments it was 
considered to be due to lactation failure.’’ A similar 
conclusion was drawn by Fenton and Cowgill (3): ‘‘Re- 
production and lactation have been studied in highly in- 
bred strains of mice fed purified diets. .. . The problem 
appears to be one of lactation.’’ 

It is our contention, supported by observations on 2,005 
litters, that the problem is primarily one of reproduction 
and not of lactation. If a diet is qualitatively adequate 
for reproduction, it will also be, according to our findings, 
adequate for lactation. However, the converse does not 
necessarily follow. Fig. 1 shows that, of a total of 900 
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litter deaths, 91% succumbed during the first 4 days of 
life and 9% during the remaining 17 days of the lactation 
period. The deaths which occurred during the first 4 
days were a consequence of the poor maternal diet, for in 
all instances the young were puny, undersized, and weak. 
Thus, whereas the first month is critical for the human 
infant, in the case of the mouse the first 4 days are 
decisive, and the outcome depends on the quality of the 
maternal diet. This is supported by observations that 
have been made in this laboratory on 127 mothers whose 
litters succumbed during the first 4 days of life. Fifty- 
seven of these were able to rear foster litters born to 
females kept on stock or good experimental diets. The 
conclusion seems to be justified, therefore, that the deaths 
of the natural litters were not due to a poor lactation 
performance. 

In the light of the aforementioned observations, it ap- 
peared to us that the prevailing system of reporting data 
on reproduction and lactation in the mouse was inadequate 
and misleading, for it placed the brunt of the survival 
failures on lactation rather than on gestation performance. 


In Table 1, the results of this investigation are y,, 
according to the old and new systems of Teporting 
The experiments were carried out on mice belonging, 
following strains: Rockland albino, C 57 Black, § 
Webster, and our own albino strain which we hay, 
inbreeding for the last 12 years. 

By way of illustration, we have included in the tay 
data obtained with two of our good rations, dicts 
and RB2S-20. These are modifications of our bay 
R-5a, which consisted of casein (Labco or GBI) ( 
sucrose (48%), salt mixture (5%), lard (5%) } 
genated vegetable oil (10%), Ruffex (2%), and cont 
the following supplements per kilo of diet: thiam) 
mg; riboflavin, 20 mg; pyridoxin, 20 mg; calcium, 
thenate, 40 mg; a-tocopherol, 20 mg; vitamin 4 
centrate, 67.5 mg (67,500 I.U.); vitamin D (Dry 
5,000 units; and choline chloride; 500 mg. Diet RL 
sisted of diet R-5a, to which was added an aqueous ey 
of liver (3 gm/100 gm of diet). Diet RB2S-20 con 
of diet R-5a, to which was added 200 y of biotin » 
mg of pteroylglutamic acid per kilo. 


TABLE 1 
COMPARISON OF THE OLD AND NEW SYSTEMS OF REPORTING DATA ON REPRODUCTIQN AND LACTATION 





Old system 


New system 





Lactation 


Gestation 
success (%) success (%) 


Over-all 
reproduction 
index 


Gestation 
index 


Viability 
index 


Lactati 
index 





Stock (3)* 90 96 96 92 88 95 
Basal (3)* { 42 62 62 49 30 86 
Experimental (36)* 71 80 80 72 58 91 
RL-5 70 84 84 72 60 

RB?2S-20 80 97 97 80 78 100 





* The figure in parentheses denotes the number of diets used. 


We found that a more reliable picture of the adequacy of 
a diet may be gained by expressing the data as follows: 


No. of litters born alive 
estges % 100 
No. of pregnant animals 


ft No. of litters alive on 4th day 
Viability Index = — , sicilicleneersia aan 
No. of litters born alive 


Over-all Reproduction Index = 
No. of litters alive on 4th day 
No. of pregnant animals 


: No. of litters weaned 
Lactation Index = - ‘ . x 
No. of litters alive on 4th day 


The ‘Over-all Reproduction Index’ has been added to 
the other three indices, which were discussed in the pre- 
liminary report of this investigation. Addition of this 
index is based on our findings that if a litter survives the 
first 4 days of life, its chance of reaching the end of the 
suckling period is close to 90%. Now then, if we are 
correct in assuming that the nutritional condition of the 
mother before and during gestation is decisive with regard 
to the ability of the young to survive, of the four indices, 
the ‘Over-all Reproduction Index’ would seem to be the 
most important for evaluating the adequacy of a diet for 
reproduction and lactation in the mouse. 
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Gestation Index = 








x 100 





100 





It is interesting to note that, according to th: 
system of recording data, the lack of viability wast 
sidered a lactation failure. The new system indi 
on the other hand, that whereas a purified diet mi 
inadequate for the production of viable young, it ca 
adequate for normal lactation performance. In fat, 
shown in the table, the lactation index is high, evel 
the basal diets. 

On the evidence of the results obtained, we may th 
fore conclude that in the case of the mouse, as in thi! 
the rat (5), the nutritional requirements for a 10 
gestation leading to the birth of viable young ares 
stringent than those for lactation. 
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Sot KRAMER 
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Microdissection and study of insect musculature is fre- 
nucntly a slow and tedious task. When adult insects are 
killed with no particular effort to assure differentiation 


D (Drisfliand recognition of the muscles, the difficulties of locating 
et RL heir exact origins and insertions are considerably in- 
leOus emereased. It is, however, possible to obtain good prepara- 
20 congiiMtions of adult insect muscles in many cases by the use of 


lotin ay special killing and fixing agents. Chloral hydrate and 
several fixing fluids containing formaldehyde can be used 
o distinguish the muscles from other internal tissues. 

With soft-bodied larval forms of insects such as the 
Diptera, which frequently have a large amount of adipose 
tissue running through the body cavity, the problem of 
differentiation’ becomes more acute. When killed and 
fixed, the muscles of such larvae are often the same milky 
white color as the fat body and other internal tissues, 
and the origins and insertions of the separate muscles 
are confused. In other cases the muscles remain com- 
pletely transparent and unrecognizable. 

In the hope of finding some method of obtaining good 
in toto muscle differentiation, a series of killing and stain- 
ing procedures was undertaken. Reared, 4-day-old house- 
y larvae were used in these procedures. One of the at- 
empts not only gave remarkable differentiation of the 
muscles, but made it possible to see almost every separate 
muscle quite clearly when viewed with a binocular micro- 
scope, directly through the body cuticle, thus eliminating 
the need for dissection. In addition, due to the peculiar 
optical properties which this technique brings about, it 
is possible to see first the outermost body muscles, then 
the intermediate muscles, and finally the innermost muscle 
bundles by rotating the specimens in the light. As any one 
layer of muscles is visible in a given position in the light, 
the other muscles are almost transparent. 

The steps in this procedure are: (1) Bouin’s fluid 
(30° C), 8-10 hrs; (2) 50% ethyl alcohol, 10 min; (3) 
10% ethyl aleohol, 1 hr; (4) 95% ethyl alcohol, 10 min; 
(5) 0.5% eosin aleohol, 6-8 hrs; (6) return to 95% al- 
cohol and add oil of wintergreen dropwise to larvae 
in 95% aleohol at hourly intervals over a period of 4—5 
days; and (7) transfer larvae to oil of wintergreen. 

The Bouin’s fluid should be prepared with formalin 
solution which has been neutralized with magnesium sul- 
fate. The larvae die slowly when dropped into Bouin’s 
fluid, permitting the fixative to penetrate the body tissues. 
Most of the larvae are killed within an hour or two, but 
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occasional larvae may stay alive in this fluid for 4 hrs. 
After being removed from the fixative and washed in 50% 
ethyl alcohol, the larvae are turgid but exceedingly soft 
and pliable. The outer cuticle has a glistening appear- 
ance and is entirely transparent, as are the muscles. The 
silvery luster of the main longitudinal tracheal trunks 
and their branches are distinctly visible through both the 
cuticle and body muscles. Also visible are the fat body, 
the ventral nerve branches, the alimentary canal, the 
cephalopharyngeal mouth hooks, and other internal organs. 

As indicated above, the larvae are then transferred to 
70% alcohol for 1 hr, but may be stored in 70% alcohol 
for several days or longer. They are then removed to 
95% alcohol for 10 min prior to being placed in a 0.5% 
eosin solution (wt/vol) in 95% alcohol, where they are 
kept for 6-8 hrs, or until they take on a light pink color, 
after which they are returned to 95% alcohol. 

The addition of oil of wintergreen, which will replace 
the 95% alcohol, is the most critical step in this pro- 
cedure. If this is not carried out gradually, either the 
larvae will collapse and shrivel or the cuticle may split 
and the body organs be displaced. A dozen or more 
larvae are placed in a stendor dish, or other suitable 
vessel, with about 8 ee of 95% ethyl alcohol, which is 
sufficient to immerse them completely. Four to 6 drops 
of oil of wintergreen are added to the dish and swirled 
until uniformly miscible with the alcohol. This pro- 
cedure is repeated at about hourly intervals during the 
working day over a period of 4-5 days. The stendor 
dish should be kept covered to prevent excess evaporation 
of the alcohol, as such evaporation will also cause col- 
lapse of the larvae. Occasional examination of the larvae 
should be made with a binocular microscope during the 
period of addition of the oil of wintergreen in order to 
detect possible collapse of the specimens. If the larvae 
show signs of flattening, the oil of wintergreen should be 
added at intervals of several hours. 

With the addition of oil of wintergreen, the larvae be- 
come opaque as the muscles become visible. The larvae 
retain their pink color for about 4 days and then turn 
orange red. At this point the remaining alcohol may be 
evaporated from the solution by removing the lid of the 
stendor dish for several hours. The larvae are then trans- 
ferred to oil of wintergreen. 

When a spot of light is directed into any portion of a 
larva as it is studied beneath a binocular microscope, the 
larva takes on a yellow-green color. The green-tinted 
cuticle is transparent with distinctly visible opaque mus- 
cles beneath. The individual muscle fibers of each muscle 
band can be seen readilyy and their exact insertions on the 
cuticle are visible. As a larva is moved in the light, the 
different muscles of the various muscle layers show up 
distinctly, and it is possible to obtain an accurate know!l- 
edge of the relationship of almost all somatic muscles in 
this way. 
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This technique has given good results with other dip- 
terous larvae such as the rat-tailed maggot (Hristalis sp.) 
and has rendered visible the muscles of the head of mos- 
quito larvae through the head capsule. It has also proved 
applicable for the study of the relationship of some of the 
thoracic muscles of an adult homopteran insect (Ceresa 
bubalus) and was particularly useful for delineating the 
muscles of the small labium. It is possible that the stain- 
ing and optical properties of this technique, with various 
modifications, may be useful for the study of the muscula- 
ture of other insects and soft-bodied invertebrates. 
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A Practical Method for the Illumination of 
Biological Material With Ultraviolet Rays 


BARNEY V. PISHA 


Madison Foundation for Biochemical Research, Inc., 
New York City 


The study of self-fluorescence in tissues and vital stain- 
ing with fluorescent dyes in the living body requires a 
source of ultraviolet light that is intense and at the same 
time constant. Until recently we had been unable to find 
a source of ultraviolet light embodying all these features. 
The are light was usually used when a source of ultra- 
violet light was needed in a laboratory. However, it al- 
ways had three major drawbacks: (1) it gave off an in- 
tense amount of heat which made the operator rather un- 
comfortable; (2) the automatic carbon feeder never 
worked properly; and (3) the carbons never lasted more 
than 30-45 min, usually extinguishing themselves just 
when something of interest was visualized. Then, also, 
there had to be a short delay for the lamp housing to 
cool off so that the operator could change the carbons. 
This caused the investigator who was studying the move- 
ment of fluorescent solutions in the living body to miss 
a part of the action taking place during this interval. 
After much trial and error it was found that certain mi- 
croscope lamps available on the market could be easily 
converted into a very efficient source of constant and in- 
tense ultraviolet light. 

For general all-round efficiency, the Bausch & Lomb 
spherical lamp housing was found to be the best in the 
low-priced field. The B & L research lamp housing can 
be used with one minor change. The Spencer lamp hous- 
ing (#370-A) is also readily converted, but in our ex- 
perience it was found to have some disadvantages. 

In converting the B & L spherical lamp housing, we 
removed the bayonet type socket and substituted a por- 
celain-shelled admedium socket (GE #3280). To hold 
this socket in place and to enable regulation of its ver- 
tical movements, a special holder was constructed along 
the lines of the original holder for the bayonet type socket. 
This holder was made in the form of a ring to encircle 
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the admedium sockei a lip being made on each ep) 
that the ring could |» tightened around the socket, 
opposite sides of the sing were brazed two slotted upriy 
pieces which would fit under the thumb screws of the ly 
housing provided for this purpose. These thumb ser 


Fic. 1. Accessories: 1, AH-4 mercury vapor lamp; 
2, admedium lamp socket; 38, filter holder; 4, socke 
holder ; 5, slotted holder for filter holder; 6, ultraviolet 
filter. 


hold the socket stationary after the vertical centering ¢ 
the lamp is accomplished. To complete the lamp housiy 
we used a B & L filter holder, which was placed in front 
the iris diaphragm. To hold it in place a piece of mej 
was slotted on both ends and bent in such a manner thy 
the opening of the filter holder was centered with respe 
to the condenser. One slotted end of the metal strip 
slipped under the thumb screw holding the iris diaphrag 
in place, while the opposite end is used to hold the fit 
holder in place by its thumb screw. Fig. 1 shows th 
individual parts of the ultraviolet lamp and in Fig. 2th 
completely assembled lamp is seen. 


Fic. 2. Assembled ultraviolet lamp including trans 
former and lamp housing. 


The constant and intense source of ultraviolet light ® 
use is the General Electric AH-4 100-watt mereury vap" 
lamp. To operate this lamp a General Electric Autotral 
former No. 59G22 is absolutely necessary.1 

For filtering out the visible light a number of gli 
filters are available. We have found that those m0 
suited for ultraviolet light are the Corning glass filte 


1Qur AH-4 mercury vapor lamp, porcelain admedius 
socket, and autotransformer were obtained from G. W. Git 
& Co., Franklin Square, Long Island, New York. 
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i od 
pered 5860, 5840, 5874, 9863.2 W,jen the lamp is used 
anorescent microscopy, it is necespary to place in the 
lar(s) a 20-mm circular Corning glass absorption filter 
_ 3060) to prevent injury to the eye from ultraviolet 
passing through the objective. 
There a greater amount of ultraviolet light is required, 
nad the surface of the B & L spherical lamp housing 
etor aluminized by the Alzak process and then sub- 
ited two spherical quartz condensers in place of those 
inally supplied. This, however, is not necessarily re- 
ed for all work. 
or greater efficiency in fluorescent microscopy, the 
oscope condenser was replaced by one made of quartz. 
aluminum-surfaced dise placed over the microscope 
or or resurfacing of the mirror with aluminum by 
Alzak process is also required for fluorescent mi- 
copy. 
or ultraviolet rays below 3,650 A the outer glass 
elope was removed from the lamp. 
he above method is the one used by us in work in this 
ij which has been reported recently (1). 
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ew Tool for Infrared Studies 


RENE BAILLY 


Department of Geology, 
Washington University, St. Louis 


Muring the last 10 years the writer has studied in 


ared light the optical properties of many minerals 
h are opaque in visible light. The wave length used 
9,000 A (1). 
by substituting a photoelectric ocular, sensitive to 
ared light, for the ordinary eyepiece of a polarizing 
oscope or other optical apparatus used in mineral- 
al studies, it is possible to study the optical properties 
any opaque minerals, using the same techniques as 
nonopaque minerals. The photoelectric current pro- 
od by the optical phenomena studied is amplified and 
sured by the use of a sensitive galvanometer. 
his method gives a high degree of precision. For 
mple, during the measurement of refractive index, 
maximum deflection of the galvanometer can be 


prately noted. When using index oils, different per- 


: estimate the point at which the index of the oil and 
mineral match with slightly different degrees of pre- 
n. 

Puring the last war, the American and German armies 


roved and used the sniperscope and snooperscope for 
ht fighting. 


Corning glass filter No. 9863 passes ultraviolet light 
n to 2,500 A but passes a trace of red and violet. 


These filters were obtained from the Corning Glass Works, 
ing, New York. 
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The field one wishes to observe is illuminated by a beam 
of infrared invisible light. By the use of a telescope 
containing an electronic infrared image tube, the observa- 
tion of the field is about as simple as it is in daylight. 

The invisible image produced by the lens of the tele- 
scope is projected on the front half-transparent cathode 
of the image tube. Inside the tube, the electrons pulled 
out of the cathode are focused by a set of electronic 
lenses and hit the rear fluorescent screen of the tube, 
producing a visible image of the observed field. The res- 
olution is very high—nearly the same as for a television 
tube. 

With the help of the Electronics, Physics, and Geology 
Departments of Washington University, the writer ob- 
tained an image tube and adapted it to a polarizing 
microscope (Fig. 1). 


The results are extraordinary. It is possible to study in 
infrared light a ‘section of molybdenite (MoS,) about 
+ mm thick, as are ordinary transparent minerals. In 
visible light, sections of molybdenite, 1/100 mm thick are 
opaque. Stibnite (Sb,S,) is transparent in sections 3 
or 4mm thick. Natural pure antimony can be studied in 
sections up to about 1 mm thick. 

Interference figures can be observed as in visible light. 

The sensitivity of the image tube is great. The manip- 
ulation of this new infrared microscope is exactly the 
same as for an ordinary polarizing microscope. The 
only difference is the green color of the image, which is 
produced by the fluorescent screen. 

The image tube can be adapted to the ocular of a re- 
fractometer, goniometer, and other apparatus used in 
mineralogy and petrology. Thin sections used in paleon- 
tology and paleobotany are particularly interesting to 
study in infrared light. For- 
aminifera and other small animals can be discerned. 
With the infrared image tube, the long, tedious study by 
photography with the use of special plates is eliminated. 

Observation with infrared light, with this new tech- 
nique, should be very useful for medicine, biology, chem- 
istry, and allied sciences. 


Internal structures of 
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Book Reviews 





Preparation and characteristics of solid luminescent ma- 
terials. Gorton R. Fonda and Frederick Seitz. (Eds.) 
‘New York: John Wiley; London: Chapman & Hall, 
1948. Pp. xv+459. (Illustrated.) $5.00. 


This volume consists of papers and discussion pre- 
sented at the conference on luminescence held at Cornell 
University in October 1946, under the sponsorship of the 
Division of Electron and Ion Optics of the American 
Physical Society. As might be expected, it deals with a 
wide variety of topics and presents points of view which 
are sometimes widely divergent; nevertheless, because of 
the eareful organization of the conference and of the 
book, it gives a well-balanced picture of this rapidly de- 
veloping field. It opens with four broadly general chap- 
ters on the preparation, structure, ard properties of 
phosphors. The next two chapters, also general in char- 
acter, present theoretical analysis of a number of features 
in their behavior. The introductory discussion of the 
subject concludes with chapters on infrared phosphors 
and on excitation and emission processes in phosphors. 
The remaining chapters deal in a more specialized way 
with a wide variety of subjects: changes in fluorescence 
characteristics with composition, temperature, and in- 
tensity of excitation; energy storage in phosphors; the 
growth and decay of phosphorescence; factors affecting 
absorption and emission spectra; photochemical effects 
in luminescent materials; correlations between the struc- 
ture and luminescence of materials; and so on. The book 
concludes with a summary of the final discussion of the 
conference, indicating what needs to be done, experimen- 
tally and theoretically, to gain a better understanding of 
luminescence. 

The book gives, to a surprising degree, the atmosphere 
of a conference: the sometimes bewildering variety of 
subjects; the conflicts in point of view and sometimes 
even in experimental results; the abundance of un- 
answered questions; and the stimulation of surveying a 
a subject in the course of rapid development. A _ be- 
ginner in the field might wish for a more carefully 
unified and polished account of the subject, but such a 
book cannot yet be written without danger of serious 
oversimplification of the subject. At any rate, he will 
find here references to the older, as well as to recent, 
literature, a reasonably complete summary of established 
facts, a good indication of the directions of present-day 
development, and a wealth of suggestions for future work. 
Indeed, this book may be as valuable for the questions 
it raises as for the answers it provides. 

In view of the large number of items of information 
on various materials scattered through the book, it is 
unfortunate that no index is provided. In all other re- 
spects it can serve as a model for similar volumes dealing 
with other subjects undergoing such rapid development 
that a-definitive text cannot yet be written. 

HuBErT M. JAMES 
Purdue Uniwersity 
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